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Abstract of CN 1450066 (A) 

The present invention discioses a porphyrin derivative with large substituent and its pharmaceutical 
acceptable sait and its preparation method. The described porphyrin derivative is M-5,10,15,20-tetra 
[(N)-substituted-n-phenyl or heterocyclic radical] porphyrin, in which n represents 2,3 and 4 postion 
substitution, and M is one of Fe, Mn, Co, Ni, Cu Zn, Sn, Cr and V metal ions. Said invented porphyrin 
derivative has higher steric hindrance, and can effectively resist the combination of porphyrin with DNA, 
and can reduce the mutual transformation between the different isomers, reduce toxicity of porphyrin 
and raise its medicinal practicability. The described porphyrin derivative can be used as small molecular 
antioxidant for regulating concentration of peroxide between ceils of human body or in cell. 



Data supplied from the espacenet database — Worldwide 



http://v3.espacenetxom/puM 5/27/2010 



[19] <\><$xmmmm\?,r^ 

[21] *if^- 02116556.4 




[51 ] Int. CI 7 

C07D487/22 

A61K 31/409 A61P 39/06 
A61P 29/00 A6 IP 25/28 
A61P 9/06 A61P 31/18 
A61P 11/00 A61P 7/02 



[43] van b 


2003 ^ 10 ^ 22 B 




[11] -2>?F-^- CN 1450066A 


[22] $if a 


2002.4.8 [21] EfaifHf 


02116556.4 


[74] **jfta#itt itMyt'P^aiP.f^UiXm^m^ 


[71] *if A 








m± 


256400 dj$4rffiftllfr$ 








91** 






[72] ZiWA 


9L&1 















[54] £Bfl€iffc ^WAMSWnhWMtK 

& * * # ? & * «i to 

[57] ffiS 

PH*MJf£4&J*M-5, 10, 15, 20 [(N)-J&ft 
-n-^^»] PhB» ; ^^n^2. 3, 4 
-ft, M^,Fe, Mn, Co, Ni, Cu, Zn, Sn, Cr, V 

ms., Rriu***iajhnn#-^DNAfi«i'Sf#, 
TaawtfciE ^ w ur a# *h in m m m m 



I 

oo 
O 
o 

Z 

V2 



BNSDOCID: <CN 1450066A_I_> 



02116556. 4 



ft *iJ IE * =B 



0' 



10 




R 




II 



R 

=/=\ 



' < ~V^4'WSi>— En f> g, h^j ~^0^ . 



15 



+ + , R^7 -(CH 2 ) n -X, n=0-10, 

?U£ ffl * M — «> *!• & ±MM^ ; 



CH 2 ), 

> 



{CHj) p 



20 



25 
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E> F, G, H4>, Rfc-Y-X' , &4>X' ^^tt, ^^^Lft^W-^^ 



SfflY»Y'ICH 2 , O, NH, S2.^m~ IS SfflZ^&g-C, -O, -N, 
-S^fa— SISZ \ Zl \ Z 2\ Z3 'Ji-C q H2 q+ i^#-(C q H 2q )CH=CH2. 
^^j, p,q,m=0-10; 
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KCH^d (C„H 2fn )CH a 



(CHi)/;Ho 



:CH a )^H a 



-COOH. -CONH 2 x -CONR 2 v -P0 3 H 2 ,> -SO3HU -NH 2 . -NR 2 > -N*^ -OH> 
-SH, -(C m H 2m )j(OC m H 2m ) p OZ' , -(C m H 2m )j(OC m H 2m ) p OH , -CH=CH 2 , 
-CONH 2 > -C0 2 CH 2 CH 3 , -(C m H 2m )j(NH-C m H 2m ) p NH 2 
-(Cm^^jCNH-CmHz^pNH-Z' > - (C m H 2n Oj(NH-C m H 2m ) p N-Z 2 ' , 
-(C m H 2m )j(NH-C m H 2m ) p N-Z 3 '+ - 

fo4fck®*¥, FCWJ« -(CH 2 )„> ^^©^^M«-(C m H 2m )j(OC m H 2m )pOCH 3 , 

4. mgmmmj&2ffi&m^jzWttmi&nvmm£.M, m^Tmi-immm-. 
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5. «Jgft*J3S*4j?fifett#W^:^«a6Wnhi#fiJ^*lj. &^«5-i9*, R1-R4 

3?J«S (CH 2 ) n , 4«-(CH 2 ) n H. Z,^||^^i|»-(C m H2 m )j(OC m H2 m )pOCH3 
BRISS+M— #", m,j, p,n=l-8 ; ^^^1-3+, Rl-R4^5^^ (CH 2 ) n g!c £ £ 
5 ¥ H*-(C m H 2m )j(OC m H 2m )pOCH 3 + fft-#, m, j, P> n=l-8 , 

^m^mvc^m^, ri-r4^4' -cn 2 -m^mm, v -mi-mmm^, m' -o- 

1) A-D^JR"ft2> 3^4Btt^W, ifeJ&M^: 

#£&5, 10, 15, 20-Eg(n'-Blt^S) PhBft; 

©2-4^5, 10, 15, 2O-0(n'-Ptt:l&S)^lO-3O*#fCft:l& c } 3 , &60&ftiWM4 
<I>W. SIS^^, &8E#*Pf «STfI^&miM«BP?#5, 10, 15, 

20-E3[(N-^S)-n-PttB^*] obtMfL&t; 
20 (3)1.8-6^5, 10, 15, 2O-0[(N- ^)-n-BttU$*] 0 WHtClfe^ lOO^fbk^, 

^jg*pA«C^M4fc^. 0f#m^^an^^^TlHl^2.5/hW. iraA&zKRfc* 

ftSMfctt&sffc^, **$t^7Kbp#m-5, io, i5 v 2o-0[(N- mmy n - 

2) E-H^4' -C^N^O)-W^^»W, m&Jjte%: 

25 28^(4' -CSXN^O)- : »^^S)-*¥il^6.7^tkl^M^jg^1 1 lffM^+, £ 

®M'kWLm7mmfefr&, #ms, 10, 15, 2o-rat(4' -cmmo)-mmm-% 
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&-s, io, is, 2o-2S[(4' -cm^mo) -^m'Bmy^&] ph^ 5 

io Eft, JpA»*«S*Jst«W«t^«tti^», ^K^T^tKBP^BW^. 

4) A-D^^^4PttBS, mxmm, 4-m%&m, 

lfts, 10, 15, 20-0(4' -PftijgS) nhd«^50*?|- *SBiPAl03£2gJ5 
^MAPAOJ^fctt^Mlfc^. M#M^*E^,6t^rTlHl^2/JsW„ JqASMc 

20 io. &m&m&sm&7&tt-w^mftm*&i^mmm&toft%'M 
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20 2 " + 2H + 0 2 + H 2 0 2 

^ # A ^ & ^ WF #J :5te ^Kachadourian, R. ^ X&Inorganic Chemistry, 
1999, 35, 391-396 t t'^5T7 "Syntheses and Superoxide Dismuting Activities of Partially 

15 (i_4) -Chlorinated Derivatives of Manganese(III) meso-Tetrakis(N-ethylpyridinium-2-yl ) 
porphyrin" ; Ferrer-Sueta, Chemical Research in Toxicology, 1999, J 2, 442-449 

4^ -2> 5HF 7 " Catalytic Scavenging of Peroxynitrite by Isomeric Mn(III) 
N-Methylpyridylporphyrins in the Presence of Reductants"; Lee, J# Adjournal of the 
American Chemical Society, 1998, J 20, 7493-7501 ^^JPT "Mechanisms of Iron 

20 Porphyrin Reactions with Peroxynitrite", jtb^h Lee, J M XT&QJownal of the American 
Chemical Society, 1998, 120, 6053-6061. ^ Jf 7 " Manganese Porphyrins as 
Redox-Coupled Peroxynitrite Reductases'^ ±j£#F^*£ J£M^, ^^^Y^VC^^i 

25 wit) ftm&m.fcm tmMM$m &n xmf&mmui&w & s xmm * 
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-(C m H 2m )j(OC m H 2m )pOZ'(jy:^^^:4 3 ^m=2 ) j-l, p=2ftf, Z'^t&^J^»)> 
-(C m H 2m )j(OC m H 2m )pOH (ttigm^m^mT 2). 
20 -(C m H 2m )j(NH-C m H 2m ) p NH 2 , -(C m H 2m )j(NH-C m H 2m ) p NH-Z' 
-(C m H 2m )j(NH-C m H 2m ) p N-Z 2 ' , ^-(C m H 2m )j(NH-C m H 2m )pN-Z3' + " 

^X^OJtf, R^W^S -(CH 2 ) n> £ n =3-10* ^X^HBt, R^^S-(CH 2 ) n H, 
=1-10„ 
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(CHj)jCH a (CH^Ha 
<P m Hj,XH a (CH jlil • 



-(CH 2 ^CH a (CH ,K (U m Hj,XH a (CH a \6i (C ,H a ,)CH a 

lcH 2 )<jCH a 



-COOH. -CONH 2 . -CONR 2 > -P0 3 H 2 ,> -S0 3 H> -NH 2 s -NR 2 , -NR 3 \ -OH. 
-SH , -(C m H 2m )j(OC m H 2m ) p OZ' , -(C m H 2m )j(OC m H 2m ) p OH , -CH=CH 2 , 
-CONH 2 > -C0 2 CH 2 CH 3 , -(C m H 2m )j(NH-C m H 2m ) p NH 2 

5 -(C m H 2m )j(NH-C m H 2m ) p NH-Z' . - (C m H 2m ) j (NH-C m H 2m )pN-Z 2 , > j£ 
-(C m H 2m )j(NH-C m H 2m )pN-Z 3 ' + • 

1SY#Y'ICH 2 , O, NHi S2.*W— • IS *fflZ^i£g-C, .O, -N, -S 
10 <t, mm T , Zl\ Z3'^-C q H 2q+ i f£#-(C q H 2q )CH=CH 2 , j, 

p,q,m=0-10o 

— nm— ft>$k±mR&i mmy &cn 2 , o, nh, s^^— 

ffiW^I x imMit, M^T^J^iSW^S^T + M-^: Fe,Mn,Co,Ni 5 
15 Cu, Zn, Sn, Cr,^ V. 

#&nj3+» M^^m^imit-^m, vti£R$}W&im -(ch 2 v ^«-(CH 2 ) n H. 
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5 mmi£iimKMM i ^mffi&mtt t <&m*, ri-r4^4' -cH 2 -mmmm,4 f -nh- 

xftjgag. 
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&&m^*MftmW±mumffi£.m®itf& "5J#MDrain, cm.-ma& j. 

Chem. Soc, Chem. Commun. 1997, 21 1 7-211 8 4> "Synthesis of meso substituted 
5 porphyrins in air without solvents or catalysts"; Ui.,KAdler, AD.^A^fe/. Am. Chem. 
Soc. 1964, 86, 3 145-3 1494' 4* "Mechanistic investigation of porphyrin synthesis. I. 
Preliminary studies on /MS-Tetraphenylporphyrin " y £ Jf tfy ^ o 

®io.7^n-Rtti^*^ii^^m^^ , + , > tj5inA6.7^pw. mmm&w&*£*\ 
nm, io, is, 2o-eg(n'-ntt(!€*) rmw; 

(2)2-4^5, 10, 15, 20-H(n'-PttI^^) nb^lO-SO^rftft^, ^Oj^WtHlit 

4/h^o &m&i&j5, mm.n-mmm.0 &M£TMW&&m^&mm5, 10, 

15, 20-K[(N-^S)-n-Btk^»] Ph*K-m&; 
15 ©1.8-6^5, 10, 15, 2O-0[(N- ^)-n-Ptt^S] Phl# 0^^100^7X4', 

y±mmmx!kmit-&m, &&&Tmn&imM-s, 10, is, 2o-h L (n- imy n - 

W&0.1-80%^|ljo ft%m$, ^m^i^mMo l$t)lft^ffi*&0.01-100rng/Kg/ 

30 

mmnm 

Sl^^K^CT-DNA^S, 10--[(N-¥^)-4' -ttP3E*]-15, 20-~(4' 



35 
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&jfl&#Jl: lk-5, 10, 15, 2O-0[(N-£FS'J£*)-2' Rh^Stl^^^ 

*£l5£l) 

5 MtMi'hB^^ipMmi&o ftl^TI^t. fflit^a^fii^^, ft 

£65, 10, 15, 20-0(2' -BtklSS) PWl.745£o ^^10%. 

13^5, 10, 15, 20-0(2' -Plt^^) Ph^Tl03SftMfWS'^, ^6O^^0 

s/sz^^, «F#>HPSi)&i&. &M&TMWi±mmxvf^mm5, 10, 

15, 20-gg[(N-5Fe^S)-2' -ntfcBS^] nH^0Mlki.8^, ^^99%. 
io 1.85S5, io, 15, 20-H[(N-^Fa^)-2' -PtfcR^^] R«0IOk^ ioo^tK 

^j§ijpA0.33^HtC^o ^ft#M^^M^Wf*rTlHl^2/hWc #qAM7» 

&M&Tmn7kwn%k-5, 10, 15, 2o-0[(n-ifb:i^)-2' - 

nfcfcPjSS] nh^M&i.79^, ^^95%o ^h^it(;Kv#^, 410, 585, Mit: 

201[(M-5Cl-) 5+ /5] o Xift^l/f: C, 65.01; H, 5.80; CI, 14.99; Fe, 4.72; N, 9.48- 

15 C, 64.7; H, 5.70; CI, 15.5; Fe, 4.75; N, 9.35 „ 

mmm2: m-s, 10, 15, 2o-m[(N-5tT'mmy3' -m%m ommu^m^m^ 

20 ££5, 10, 15, 20-0(3' -nktPSS) PhB^2.6^;o 7^15%. 

2&5, 10, 15, 20-0(3' -nM*) nWif30*?ft{WT^t. &6omW{sj 

^4/h^o mmmmmu. &M£TMWi±mm.ttwTmm5, 10, 

15, 2o-0[(n-^t^*)-3' -v\t»Mm nmmm.ik3.i3i,, ^$99%. 

3^5, 10, 15, 2O-0[(N-^T^S)-3' -Ptti^^] nh^H^^^ioo^^K^, 

mm~m,itm f &%£TMW7mmm-5, 10, 15, 2o-h[(n-^t^s)-3' 

PH#0tUk3.O3;£, ^^95%o ^h^(7K^yS, 420, 565 . Mi^: 214o 

5[(M-4Cl-) 4+ /4]o J!i£{t: C, 64.52; H, 5.03; CI, 13.60; Cu, 6.10; N, 10.75c 

^$Jj<I: C, 64.7; H, 5.13; CI, 13.32; Cu, 6.05; N, 10.80 

30 £M#'J3: 14-5, io, 15, 2O-0[(N-ifT^)-4' -ntfcpgS] Pbi#£«likitti^&(^ 
lo^^-Btktg^^^^i^^*, I^ioA6.7^ntt^. ^TO-t^ftS^ 

m, 10, 15, 20-0(4' -Ptt^S) ^$25%„ 
35 4^5, 10, 15, 20-0(4' -imM) PW^SO^MfWT^, £60^0 
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15, 20-Eg[(N-J^T^*)-4' PbR$M£k6.i^, ^99%. 

6^]5, 10, 15, 20-ffl[(N-^FT^)-4' -Dtkl&S] " MWHfGMTlOO^fbK't' , 

5 ft3fcST3K*ii*fiPfftt-5, io, 15, 2O-0[(N-J^T^S)-4' -ntfci&at] R« 

£«C&6.05;£, / £c ^92%o ^^h7tit(7K?f $£. 417, 551 . Mif: 

179[(M-5Cl") 5+ /5]o Ttmftffii MteiM.: C, 62.67; H, 4.88; CI, 16.52; Co, 5.49; N, 10.44. 
^i!j{fi: C, 62.70; H, 4.85; CI, 16.6; Co, 5.35; N, 10.50. 

$$bW4t <fc-5, io, is, 2o-0[(4' -c-W^^S)-^] nH#tt-^^(ffittS;4) 
io 28^(4' -C-««tS*>^¥K^6.73ttfcn*?i#M*^ 1 l34-P5K E t'. &£^2)P 

BHJ^2/Jn^^)^*PM^:M. 4I$TI^Ri, ffi80%M»20%^S$^^^ 
iafx&Ifctta-l*. #&£tl5, io, 15, 20-H[(4' nhn»2.65£. «F 

£fftnH#»^50*#¥WE+. #nA33k-«Ufc^. 0Tt#m^^a^:^^T[Him2 

^Bt. j±«»iiaw'— *c4fc«c» &%^Tmn^&mm-5, 10, 15, 20- iw -c- 

15 MWmmy^} Pht^2.4^oMif : 1319[(M-Fe+3H) + /l]o7nM^t/T: C, 63.35; 

H, 5.02; Fe, 4.09; N, 4.10; O, 23.44; ^Kt: C, 62.73; H, 5.12; Fe, 4.1; N,3.95; O, 24.1. 

(4' -C-mWmMy^m^^^MP&setlo, ?MA& J. Chem. Soc, Chem. 
Commun. 2001, 81-82 "Synthesis of hydrolytically stable porphyrin C- and 
S-glycoconjugates in high yields " "+> £Jf ffy&&%&. 

20 mmms-. io, 15, 2o-0[(r, 3' -N-^my2-m^m ohntis:m&w^ 

^(^^^5) 

ftM> #^&5, 10, 15, 2O-0(2-P*«) Rr*0.53£. ^0.5^5, 10, 15, 20-H(2- 

THim2/hW. inA«*l**a:*WHi[4b«ic, &K£Ti&#*BP#&-5, io, 15, 

2O-0[(r, 3' -N-¥I)-2-til] Mm-. 149[(M-5Cl-) 5+ /5]. 7C 

*^*f» Jlifeffi: C, 52.11; H, 4.37; CI, 19.23; Fe, 6.06; N, 18.23; »J{t: C, 51.54; H, 
30 4.22; CI, 20.07; Fe, 6.17; N, 18.0. 

%mm: 10-— [(N-¥IH' -HttB£3l]-15, 20-~(4' -e?**) PhfttSl^ 

Sfc^^^(^^J^6) 

s^^-oW^^tTi^g!*, &JgjbqA53:£#¥&ft6J:£itt«&. M#M 

35 ^>^J±5^5, 10--[4' -«^]-15, 20--(4' PM^0.543£. /*"= 

15 
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^20%. 

0.5^5, 10--[4' -BttP$S]-15, 20--(4' -Ef 3 ^*) nh^TlO^gl?^^, 

*]-15, 20- ~(4' -^^») PhB^-«l4k0.66^;, ^92% o 
5 0.6^5, 10--[(N-ff^)-4' -PttPj5g]-15, 20--(4' PW-$!lfc^50 

7jci^*j±*6UBtiSM, &M£TMW7mm&-5, io--[(n-^S)-4' -t«*]-i5, 

20-~(4' vmmmtO.Slft, ^$95%o ^^h^if(7jC^^, 435, 

605o Jtif: 364[(M-2CH 3 COO-)2+/2] 0 TuH^f/h ili&'tt: C, 71.00; H, 5.00; Mn, 6.50; 
10 N, 9.94; O, 7.57 ^WiM.: C, 70.5; H, 4.95; Mn, 6.45; N, 9.84; O, 8.26 0 
^mm7z $c-5, 15--[(N-¥*)-4' -PttP$S]-10, 20-~(4' 

15 J&£#^, frMtitf&S, 15-~[4' -BttP$S]-10, 20-~(4' Ph^O.l^o 
3.5%o 

0.1^5, i5--[4' -i«»]-io, 2o--(4' -^^m^fomTiomftm^m*, 

ft^MT»24/h^ 0 &*£Tf^&M»¥^BPf#5, io--[(N-E|33g)-4' -PtkBS 
S]-15, 20--(4' nbf#-$y=ko.i3jk, ^^90% o 

20 0.15^5, 15-~[(N-?^)-4' -I«*]-10, 20-~(4' Ph*— W£fc^50 

S?b.k*, ^BiPA0.33£=m4t^o ^T#M-^^m^^^TlH]iru2/hN' 0 in A 
^7K^*3±M&UHM^, £J*£Ti&#*BP*§&-5, i5--[(N-Ef»«)-4' -« 

m]-l0, 20-~(4' PM#H«C&0.083£, / fe ^90%„ ^k)fcit(7K$M, 

411, 580c 364[(M-3Cl")3+/3]o Tt&frffi: Mfem.: C, 66.17; H, 4.35; CI, 12.74; 

25 Fe, 6.69; N, 10.06 ^$!Kt: C, 65.2; H, 4.10; CI, 13.5; Fe, 7.7; N, 9.5 o 

^«|J8: ^-5-[(N-¥^)-4' 4«*]-10, 15, 20-H(4' -^^^) PbUft— 

s^^-PttB^TO^TmFggg*, ^isipA5.3^;^^@f^P6.7^;ntbng- 0 mnn 

30 ^|ljRht#&<jM^ 0 fflMi>J3aiTii^ti^^, ^^m^5-(4' -BttP$S)-10, 15, 20- 
H(4' Pht#0.82^o /^^Oyon 

o.s^s-^' -ntti^^)-io, 15, 2o-h(4' -^M)mfam^2omftmw')%*p , it 

^$r™#24/Mtt. £££T&#&fi$¥^iP#5-[(N-tpg)-4' -Ottt^^]-10, 15, 
20-H(4' -t?3Em) Ph(#— mao.92^, 7^95% „ 
35 0.9^5-[(N-¥^)-4' -Pfctn$*]-10, 15, 20-=(4' -?^») PhBf*— g|±k^^50 
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A&*|$*J£Sfl<jH*Wfcge, &&£T3S#7fcE^#c-5-[(N-EP*)-4' -RH^Sj-lO, 
15, 20-H(4' nhl#-*tft0.72^;, 7^80%. jft^^flK^i?, 431, 

595. Mif 356[(M-2Cl") 2+ /2]o 7Cjfc##T: 5!i&{6: C, 70.78; H, 4.55; CI, 8.89; Fe, 7.00; 
5 N, 8.78 ^i!)it: C, 69.8; H, 4.40; CI, 9.35; Fe, 7.50; N, 8.95. 

&ife0!l9: |fc-5, 10, 15-H[(N-¥^)-4' -Ptt^S]-20-(4' -f^S) nHftHHifc 
lft^(^:&9) 

5.4;£4-RttR»^SS^i^r«4', ^)5ttiAs.3^¥^lti6.7^;iilW. m#*l 
io ^R|Phi#W«^«f- ffl90%m^^nio%¥SI6^M^3a4f^tt^ J '#^tb££5, 

10, 15-H(4' -RttBS*)-20-(4' 3^31) Pbfl$0.52j£. ^20%. 

0.53^5, 10, 1S-H(4' -«»)-20-(4' -¥>3^) 0 W^^O^iW » & 

^T«#24^Bt. ^E%^rmnjtmmwmm5, 10, i5-=[(n-¥^h' -mt^ 

g£]-20-(4' nh^HW&O^m, ^85%. 

15 0.7^5, 10, 15-=[(N-¥^)-4' -nltt&^]-20-(4' -^^^) Rb)#H$ii£k}#f-50 

^^tK 1 ^, ^^JPA2.5^Hm^. ;/T#M^«»^.WWTlHl^2/hBt. jJDA 
^7Kl&*i3tfiiftHfUfc$c, «$T^7KBPf#^-5, 10, 15-H[(N-Ep»)-4' -BttBS 
»]-20-(4' -¥^36) nhf^0«.&O.47^, ^85%. ^h7tif(zK^, 415, 
590. Mit: 182[(M-4Cl-) 4+ /4]. 7£Jt#*/r: ili6<fit: C, 61.95; H, 4.16; CI, 16.25; Fe, 

20 6.40; N, 11.24; ^iD-Ct: C, 62.2; H, 4.26; CI, 16.39; Fe, 6.30; N, 10.85. 

£»J10: &-5, 10--[(N-¥S)-2' -Rtt®S]-15, 20-~(2' nhBM® 

25 itlTiijSft^. #^!ii£65, IO-" [4' -nttPS»]-15, 20-~(2' PhHft0.5 

3£„ ^=^18%. 

0.53^5, 10-—[2' -Btt(^*]-15, 20--(2' Ph^^lO*^?^, 

te^mrmm^rt. &n&TMn&mm% i mm5, io--[(n-^S)-2' -« 

m]-l5, 20-~(2' W4k0.64j£, ^^90%. 

30 0.6^5, 10--[(N-¥^)-2' 4«*]-15, 20-~(2' -^*^) RH#Zl$li±k^T50 

^7X4", ^^pAo^snm. mnmi?w&nHMU&T®M2'mo apam 
7Ki^*?±«w@t^, ^*st^^7xbp#^-5, io--[(n-^s)-2' -mmm-is* 

20-~(2' Ohl#g|^ik0.52^;, r$95%. ^h^if(7Kv#^, ^): 437, 

610. Mif i 364[(M-2CH 3 COO-) 2+ /2]„ 7Glt##T : Si&fi: C, 71.00; H, 5.00; Mn, 6.50; 
35 N, 9.94; O, 7.57 ^IM!: C, 70.3; H, 4.95; Mn, 6.65; N, 9.9; O, 8.2. 
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Sfeifi^lll: «fe-5, 15--[(N-^*)-2' -Pttlj£^]-10, 20-- (2' nWHi 

5 m?UJ$fefrl%, #M*$5, 15--[2' -nttB$*]-10, 20-~(2' 0h8^0.2 
0.2^5, 15-~[2' -ntb^*]-10, 20-~(2' nbf^^io*^^^, 

&^iST4f#24/hftt. &jtC£T^&SPs¥'J&BP?#5, io-zi[(N-^^)-2' -nib® 
^]-i5, 20-~(2' nhi^— m^o.26^;, /^^oyoo 

10 0.2^5, 15-~[(N-¥^)-2' -BtbB$*]-10, 20-~(2' -f^S) W&vf'f 50 

STbK*. ^#pAo.3jk=fvtt$;<. ^ffW^temn^^^TH1^2/hN'= 3jpA 
S]-io, 20-~(2' pM#HM&o.083£, ^90%. ^b#;i§(7.K^y&, 

411, 580» Mif : 243[(M-3Cl-) 3+ /3]„ 7n«##T: ilifett: C, 66.17; H, 4.35; CI, 12.74; 
15 Fe, 6.69; N, 10.06 £)Hjt: C, 65.2; H, 4.10; CI, 13.5; Fe, 7.7; N, 9.5„ 

mmU2: ^-5-[(N-¥I)-2' -ntb(SS]-io, 15, 20-=(2' Pbnftnla.lfc 

W^(^^J^12) • . 

5.4^2-BtbPSS^M^Tl?i-^M'+', MJg*pA6.o^4l5¥*^^^06.7^;nW. 

20 ^|^6^^|Hjnh!#BUM^. fflft^^fm^^m, #^&£fe5-(2' 4«S)-10, 

15, 20-=(2' nh*0.83^o ^^29% o 

0.8^5-(2' -tJtbtSS)-10, 15, 20-H(2' Pb^^O*^^'*' , & 

£$&Tift#24/jMtf. ^^^T^^i±*«¥^BPf#5-[(N-¥*)-2' 4«^]-10, 15, 

20-^(2' PbRft— $l&0.93£, ^^93%« 

25 0.9^5-[(N-^^)-2' -HtbB$^]-10, 15, 20-H(2' PbRfr— ^^^50 

15, 20-H(2' Rbi#— «0.73£, /^77%„ ^b^it(TO, 430, 

596» Mit356[(M-2Cl") 2+ /2]„ TtMfrffi: Mitefe: C, 70.78; H, 4.55; CI, 8.89; Fe, 7.00; 
30 N, 8.78 C, 69.6; H, 4.60; CI, 9.32; Fe, 7.53; N, 8.95 „ 

mifcMl3: f£-5, 10, 15-H[(N-Ep*)-2' -Ptbt^*]-20-(2' -f^) Rb* 

8.1^2-Btbt>$^¥il^TlTO^4 I , ^^*PA3 0 0^¥#^¥WP6. 7^Btb 
n&o M#M^#/*^n^*P^lH]^i^^^^iPSg:ia. «$TISHI. ffl 

35 ^mm, 10, i5-h[(n-¥S)-2' -ptbu$s]-2o-(2' 
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#g£) Phnt^2o 55^o 3&#T#2« 5]£5, 10, 15-H[(N-^*)-2' -PttP£*]-20-(2' - 

<J&BP?#5, 10, 15-H[(N-^S)-2' -OttP£^]-20-(2' RhRftHW£k3o 03£„ 

3o 0^5, 10, 15-H[(N-EPS)"2' -RthP$»]-20-(2' -^^*) PbBftHJigii&r^lOO 

5 atfbK*. ^lsinA4tHtitto jft#te£»ftft^M«^TI§im2/jN&t. ipAM 
#Bfc*i3t;*ttH«l4M*. **aT3SSW*BP»«c-5, 10, 15-H[(N-¥36)-2' -Rtt 

tg^]-20-(2' RW0IOfe2„ 1JS, J&^JfrQ. 6%o *^5tit(***. m 

410, 582„ Mif: 182„ 5 [ (M-4CI") 3+ /4] . 7tJ|##T: ilifett: C, 61.95; H, 
4.16; CI, 16.25; Fe, 6.40; N, 11.24 »Ki: C, 62.5; H, 4.17; CI, 16.03; 
10 Fe, 7.5; N, 9. 8„ 

&M#iJl4: tfc-5, 10--[(N-¥^)-3' -«S]-15, 20-~(4' PhB^HlR. 

15 a^jRtt^W. ttMihl&S, 10-~[3' -PttBSS]-15, 20--(4' Phfi^0.4 
0.45^5, 10-- [3' -Hftl££]-15, 20--(4' -Ef^S) PW*§^ lO&ftQkW&l't* . 

&£fiT«#24/Mtt. 4JtSTH*$J±*ift¥^ap#5, io--[(N-¥*)-2' -nth© 
g]-15, 20-~(4' nhi#-W&0.52^;, ^^90%o 

20 0.5^5, 10--[(N-¥»)-3' -Hfclg*]-15, 20-~(4' Ph^ - ^±fci#^50 

*?bK+> ^jgjraA0.35feHm4t^o ^#M^^m^W^TlEim2/hWo jjqA 

S]-15, 20-~(4' PM#HiC±t0.2^;, j*i£90%. 8tfh#i»(3M&?fc, 

409, 582o Mif: 243[(M-3Cl") 3+ /3]o 7nit##Ti Sifcfii C, 66.17; H, 4.35; CI, 12.74; 
25 Fe, 6.69; N, 10.06 C, 65.3; H, 4.0; CI, 13.7; Fe, 7.5; N, 9.5 . 

«#yi5: #c-5, 15--[(N-¥^)-3' -Ptt^*]-10, 20-~(4' PW=tt 

5.45£3 -Plk^S^^ lMt. ^^jjpA6.0^¥*^¥^P6.7^Pi;t;R&o 

30 jffitfSlR^W. ftM&$&5, 15- — [3' -RttP^S]-10, 20--(4' HhBftO.25 
^„ ^^9% B 

0.255^5, 15- — [3' -Rtt^]-10, 20-~(4' PUft^lO*^?^^, 
££i&T#&#24/Mtf. &^£TH^&*8I¥^BP#5, 10--[(N-¥*)-3' -PttPS 
3£]-15, 20-3(4' 1W- IH4fe0.325^, ^90%. 
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0.3^5, 15--[(N-^*)-3' -PttP^^]-10, 20- ~(4* -¥3^) 5K4t^Tp50 

£j^*fct;B:ftJ = *[4fctfe, £K£TI§^7KBPf#$:-5, 15-~[(N-¥^)-3' -nfcBfc 
a£]-10, 20--(4' -^^») ^95%„ ^h^if(7.k$M, 

5 413, 585c Mif , 243[(M-3Cl-) 3+ /3]o 7nft##T: Sifc<6: C, 66.17; H, 4.35; CI, 12.74; 
Fe, 6.69; N, 10.06 C, 65.7; H, 4.0; CI, 13.3; Fe, 7.2; N, 9.6„ 

^M#'Ji6: t*c-5-[(N-"W)-3' -nttB£^]-io, 15, 20-H(4' PbBtf^lOk 

^^^(^^^16) 

15, 20-H(4' -W^W) Pht#1.05£. ^^36%. 

1^5-(3' -Pttl»SS)-10, 15, 20-H(4' ^ht!^^#^20*^-^W¥^ l t , . £ 

^rm#24/jNBt 0 &%&ymw&mm^mm5-w-^W)-y -*mm-w> 15, 

15 20-H(4' Ph&ft— i$r&i.2j£, j^^yoo 

1.2^5-[(N-¥^)-3' -f«*]-10, 15, 20-H(4' PbRft-$ii&^T50 
STbK*, ^^inA2 ft 5^H«ttt.$:c M#tS^^mnWf^TllI^2/h^]-o iP 
A^7kI^*31*^HtCit^, ^*ST^^7KBP#^-5-[(N-^*)-4' -BttBg»]-10, 
15, 20-H(4' -EP^g) Phl^-^l.l^;, ^^90% o ^h7fcit(¥@l, 427, 
20 594o Mi^356[(M-2Cl-)2+/2]o fG^ftffii Jtik^t: C, 70.78; H, 4.55; CI, 8.89; Fe, 7.00; 
N, 8.78 ^i!|{t: C, 69.4; H, 4.80; CI, 9.52; Fe, 7.45; N, 8.83 „ 

§£»'J17: $c-5, 10, 15-= [(N- EPS) -3' -RttP£S]-20-(4' Pf* 
0m&lftl^&(^iU7) 

8.1^3-R|:fcl£Si«^l7TOit4', ^^iPA3.0^^^^^ra6.7^Rtt^o 

25 M#M^^^n^ip^iH]mi/hBt^B^*PM^o &%&Tmwmm. mM.fi 

i^T^JStt^, ^^iti^5, 10, 15-H[(N-^S)-3' -RttP£*]-20-(4' 
Phl#35£o #^T#33£5, 10, 15-H[(N-^*)-3' -RtkP^S3-20-(4' n» 

m^iomftm^m^, te^Tmrnfm* ^m^rm^jtmrn^mrm, 10, 

15-=[(N-^S)-3' -«»-20-(4' Ph^H^&3.2^o 3.2^5, 10, 

30 15-H[(N-?S)-3' -RttPjgS]-20-(4' Phl^H»^§Tl0O«^|-7K c f :, , M 

jgjjpA5^HtCtt,^o ^fffM^^mn6<]^TlEl^2/h^o ^pAMtK^*^*^ 
Hlft^- &££T$t#2KBP*Sifc-5, 10, 15-H[(N-^S)-3' -Rfcfcl3gS]-20-(4' 

-¥j$m) *mmm,&2. 5^;, A^n.4%. ^h^tif (7kmm, mm-. 412, 583. 

Mif: 182c 5[(M-4Cl-) 3+ /4], yzMfrffi: Mitefe: C, 61.95; H, 4.16; CI, 16.25; 
35 Fe, 6.40; N, 11.24 &W&i C, 62.3; H, 4.10; CI, 16.13; Fe, 7.7; N, 9. 77« 
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^M^18: $c-5, 10, 15, 2O-0[N-[(N-¥S)-2' -t«»]-4' -RltBM] HbBtt*, 
M&Wl^&(^*«18) 

13£5, 10, 15, 20-0(4' -PftljSg) PhBft^^ 50*5^^0 + . ^M*PA10^2- 

n-N-^3£-rttis«aiai. ^EfifiTat^/hB*, as* mastic, ^^^i^^tk. 
5 ^jsJ!joAo.5^:Htcit^o ^T#M^^mn^»TiH]m2/jNmro bnAUim^xt 

MftHtttt.ffc, ffiJtST3R#*BPW«fe-5, 10, 15, 2O-0[N-[(N-¥*)-2' -t«S]-4' 
-rtfclS*] nhn^iLM Ik 0.7^0 408, 575c mt: 

116[(M-9Cl-) 9+ /9]o 7tmfrtiT : Steffi: C, 56.35; H, 3.84; CI, 23.39; Fe, 4.09; N, 12.32; 
C, 56.9; H, 3.66; CI, 23.33; Fe, 3.75; N, 12.36. 

io 2-tc-N-^s-nttism^&^'^^: io^2-m.-^mm z f-ioom^m^'^f mmm 

^»019: #c-5, 10, 15, 20-ffl[N-[(N-¥*)-4' -fltfci&^H' -BttBSS] t«7L 

ficafl<j^(^^^;i9) 

13£5, 10, 15, 20-0(4' -PtbBS^) nbWm^SomftWB* , M^iJPAl0^4- 

*sjginAo.5^Hatfttt. ^#M^«m^w^Tni^2/jN^. ^pAM7Ki^*a 

*to=*EMfc#c. £K£T&*M<BP*##c-5, 10, 15, 20-H[N-[(N-^»)-4'-BthlgS]-4' 

PW?Ltai.lS. *^*«(7K»*. 408, 575. jpgig. 

116[(M-9Cl-) 9+ /9]o TtMttffi: Steffi: C, 56.35; H, 3.84; CI, 23.39; Fe, 4.09; N, 12.32; 
20 &mULi C, 57.1; H, 3.63; CI, 23.16; Fe, 3.95; N, 12.16. 

4.t-N-?i-itti!S«iatt^: lo^-m-otti^m^ioos^w^^^, 

&foW20: 10, 15, 2O-0[(N--£-0#.EFg|*)-2' -RttUSS] nH#£& 

&fi^j#(^5£l) 

25 lO^^-nttig^^^Ti^W^^, #*/52raA6.7;£«. /^M-S-^S^* 

1*5 Hi 5, 10, 15, 2O-0(2-5«S) nht^3.5^. ^3.5^5, 10, 15, 20-K(2-Ptt^^) Hb 
30 ^*jl*^JHmitl^, &*£T^7KBPf#lfc-5, 10, 15, 2O-0[(N--£-g|j£¥ 

«>2' -BttijE^] nmz.n,%k5-&<, %t\>ytmc&mm. 40s, 535. m%-. 

217[(M-5Cl")5+/5]. TC^^tif : Steffi: C, 57.09; H, 5.43; CI, 14.04; Fe, 4.42; N, 8.88; 
O, 10.14. C, 57.27; H, 5.35; CI, 14.02; Fe, 4.34; N, 8.64; O, 10.38. 
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sfejfit<f921i ffe-5, 10--[(N-— ZiHg|#-^^^)-2' -PttRJE*]- 15, 20-Zl[(N-5FS 

£££)-2* -nttBSM PbB&S*L£tW-£/£(^5£i) 

3^5, 10, 15, 2O-0(2-PttPgS) nhntt^20£54-*W— Z.— I?^SI-%20g 

5 UH5, 10--[(N--^-^^¥^)-2' -fltt^S]- 15, 20--[(N-SFB'J^)-2' -Pit® 

nW^TIaiate/hW. jtaA£l>4c|&*53tS6<i=«Wfc#c, ^KSTIIif7.Kept#$:-5, 
10--[(N-— ZL~i?#¥^S)-2' -PttBS*]- 15, 20--[(N-i^S^*)-2' -RttBSS] «h 
#11^4,5^. i^Bfci^TkM, 410, 587. Mif : 209[(M-5Cl")5+/5]. 

10 7U*##T: C, 60.92; H, 5.61; CI, 14.50; Fe, 4.57; N, 9. 17; O, 5.24. ^ij<6: 

C, 60.77; H, 5.81; CI, 14.30; Fe, 4.52; N, 9.14; O, 5.47. 

£»'J22: $c-5- [(N-3«^)-2' -Rttl&S]- 10,15, 20-H[(N-Jf B'^)-2' - 

3j£5, io, is, 2o-0(2-Rtt^^) nmm?\om?\-uttw&ffi^3omftn.Kit 

JF#j&*)-2' -HfclJl*]- 10,15, 20-H[(N-^B^)-2' -Ptt^S] RhROTfOk. mm 

He iwA3R7XI$*ft*M=«fc4fc#c» ^*^T^tKBP#^-5- [(N-SFj&*fc»)-2' - 
Rtfc»]- 10,15, 20-H[(N-JfB^)-2' -PttBS^] PhB»EUik4^:. ^hftig (7.k$#$, 
20 ^^): 412, 588o Mif: 198[(M-5Cl-) 5+ /5]„ tgH^/t: Sife-ft: C, 64.76; H, 5.69; 
CI, 15.17; Fe, 4.78; N, 9.59. C, 64.96; H, 5.57; CI, 15.39; Fe, 4.68; N, 9.39. 

^«|J23: ^-5- [(N-^F^S)-2' -PttPSS]- 10,15--[(N-5fB'^S)-2' -Pit® 
^]-20-[(N--Z^-@|^^^S)-2' -PtfcP^S] RW£m&lft^J&(^*«l) 

3^5, 10, 15, 20-PJ(2-PttPSS) Ph^TlO^m^W^, lO*^^— Z, 

25 -^¥Bi^2o*^^WB^6<]M^t/4' c t : ', ^^rm#24/hBto m^mmf 

feffcfefrM, ^^tB5-[(N-^^)-2' 10,15--[(N-if B£^)-2' -Pit® 

^]-2o-[(n--z j -i?#l^^s)-2' -pttBS*] bh#m&. ^mm^m^om^k 

i)PAl.5^Htt^. 0f#M^^m^,W^THim2/hBto ipAfukl&ifeii 

fiMH*Ufcffc, ^K$T^^7KBP#^-5-[(N-^J[ft^S)-2' -PttPSS]- 10,15- ~[(N- 
30 *FB'J&S)-2' -PttP£S]-20-[(N--?l-H#•¥S§*)-2 , -Rlt^S] Rhf#iE&4.8^; o 
^F7tit(7KM, 411, 588„ ^if: 202[(M-5Cl")5 + /5] o 70^^!/?: ili&ffi: 

C, 62.66; H, 5.60; CI, 14.92; Fe, 4.70; N, 9.43; O, 2.69o mMfe: C, 61.62; H, 6.10; CI, 
14.96; Fe, 5.21; N, 9.49; O, 2.62. 

^»!|24: ^-5, 10--[(N--Z^-Sl^^MS)-3' -RttRS^]- 15, 20-~[(N-3*B 

35 mm)-3' -RttBSS] mmM.&m^m^^) 
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3^E5, io, 15, 20-H(3-nitB£^) nM#»^20*#*ft— Z*— B?*¥Bt^20S6 

l±S5, 10--[(N-—Z1— S?i|i-¥KI*)-3' -RttB£*]- 15, 20-~[(N-If 3'J&^)-3' -RttBg 

l0--[(N--^-SI#¥iHS)-3' -RttP£S]- 15, 20-~ [(N-EFB'J&S)-3' -ntbflSS] nb 

Bfr5:»4.2;£o ^^it(7X^vS, 410, 587o 209[(M-5Cl-) 5+ /5] „ 

7t%ft$X: Mi&iM.: C, 60.92; H, 5.61; CI, 14.50; Fe, 4.57; N, 9.17; O, 5.24 = 
C, 61.17; H, 5.31; CI, 14.80; Fe, 4.52; N, 8.74; O, 5.47c 
10 mmn5: tfc-5- [(N-Jf^S)-3' -nttBSS]- 10,15, 20-H[(N-5pS^S)-3' - 

3^5, 10, 15, 2O-0(3-Pttl?SS) nh«^l0^«C'fWJ[ic^^3O*^^W 

b^wm-s^* 1 *, st)S"F»24^Bt 0 m^Bmfi&m&ftn, ftnfts-w- 

J*j£j&3i)-3' -nfci&aS]- 10,15, 20-=[(N-^B^»)-3' -nttPfe*] n^HIOk* 
RtbeSS]- 10,15, 20-H[(N-i^B'^)-3' -RttR»] am%.M.&5.23t. mhM^m 

m, m*>. 412, 588a m%: 198[(M-5Cl-)5+/5] 0 7ult##r: Sifcfi: C, 64.76; H, 
5.69; CI, 15.17; Fe, 4.78; N, 9.59 = C, 65.36; H, 5.58; CI, 14.99; Fe, 4.37; N, 

20 9.69 = 

&»|J26: &-5- [(N-3*]&ffim>3' -tikmmy 10,15--[(N-*FB'J£*)-3' -BttBS 
S]-20-[(N--Zi-g|ifiLTO*)-3' -Ptt^S] «3Ifl&ltt^(^5£2) 

3j&5, io, 15, oh^^io*^^w^, io*^m^-^ 

25 &m$Efrl%, ^^tB5-[(N-5f^^S)-3' -RttBSS]- 10,15-Zl [(N-3* B'J£S)-3 ' -« 

*]-20-[(N--7L-il^¥liS)-3 , -RttRgg] nbnftlzgtUfc. ^Mf/^W^oil^K 

MlttHfUt|£, ^KST^^7KBP#^-5-[(N-^^^)-3 , -PtfcP^S]- 10,15--[(N- 
*FB'J&S)-3' -PttPSS]-20-[(N--?Lr.S|^^S|S)-3 , -Rttfg*] nht#E^&4.8^; 0 
30 ^^7tif(7Kvt^, 411, 588= 202[(M-5Cl-) 5+ /5]„ 7Uft#t/T: 5!i£{I: 

C, 62.66; H, 5.60; CI, 14.92; Fe, 4.70; N, 9.43; O, 2.69= ^W)iM.-. C, 62.62; H, 6,60; CI, 
13.96; Fe, 5.41; N, 9.29; O, 2.12 = 

^«'J27: |*-5, 10--[(N-— Z J -@|#-^H*)-4' -RtbPS*]-15, 20--[(N-*FB 

35 
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3^5, 10, 15, 20-H(4-Pl:tP^S) nM#^^20*^tC^— ^— If ^ ¥ 
tB5, 10--[(N--^~S?^^MS)-4' -PltRS*]- 15, 20--[(N-J^B^»)-4' -Pftljfc 
5 nM^TIil^2/hBt. #nA^7«ife&*lttHM^;, &ASTi^7KBPf#l£-5, 

10--[(N-.=:Z,-g?J£ E Fi§^)-4 , -RttBS^]- 15, 20-~[(N-If B^S)-4' -RtfcPgS] Ph 
W5.Mtk4A%,„ 1kft%\%(7km : M, mfc): 410, 587c MM: 209[(M-5Cl-) 5+ /5]. 
7tMfrffi: Jli&ffl: C, 60.92; H, 5.61; Cl, 14.50; Fe, 4.57; N, 9.17; O, 5.24c ^$!K6: 
C, 61.2; H, 5.13; Cl, 14.72; Fe, 4.65; N, 8.70; O, 5.60 » 
10 ^»!]28: |£-5- [(N-£Fj£'J^)-4' -RtfcP^g]- 10,15, 20-H[(N-JFB»)-4' - 

3^5, io, is, 2o-0(3-n«S) nm&T\omftmt^)&'fcmomftMftvt 
B^^M^t. &&m.rmm4'M. mwmmtfmj&^n, ^^ms-[(N- 
^j^^S)-4' -pftue*]- 10,15, 2o-H[(N-^a^s)-4' -Pttps*] nhi#Egm&« 
is mrmm^om^K^, jnAi^Hfc^. j^ra^&ftnitt^T0«E2'> 

pttp»]- 10,15, 2o-h[(n-^b^)-4' -Rtte»] pM^imsks.s^:. mvftx^m 

WL, 412, 588o 198[(M-5Cl-)5+/5]c 7Gft##T: 51ife<S: . C, 64.76; H, 

5.69; Cl, 15.17; Fe, 4.78; N, 9.59* C, 65.22; H, 5.87; Cl, 14.92; Fe, 4.32; N, 

20 9.67c 

^»!J29: $c-5- [(N-^^SH' -PttP^S]- 10,15-H [(N-3* B^)-4 ' -Ptfclg 

^]-2o-[(n--^-i$^¥«)-4' -$mm\ 

3^.5, io, 15, 20-K(4-Rtl:B$») p W^ioiS^mfW>£'J&, io*#t&ft-Z, 
25 te$tt#?85, ^fc^S"^-^^*)-^ -nftiftgS]- 10,15-— [(N-JfB^H' -rtfcifc 

*]-20-[(N--£~B?#.¥Bia£)-4' -RtfcRje^] PhUM&lfc. J»j|f#i aB 4»* ; 3 1 20Si^* 

ifi<JHMt, **^T^^7KBPf#^-5-[(N-JfzJt^)-4' -PtbBSS]- 10,15-~[(N- 
5fB'J^*)-4' -flH;R£*]-20-[(N--£-@fJ|i^I§^)-4' -Rtfcqggg] nhl$£&£k43£. » 
30 ^h7tit(7KV#^. 411, 588. ffil§>. 202[(M-5Cl") 5+ /5]c 7C*##n Mt&IM.: 

C, 62.66; H, 5.60; Cl, 14.92; Fe, 4.70; N, 9.43; O, 2.69c gfc&Hgi C, 61.98; H, 6.75; Cl, 
13.55; Fe, 5.43; N, 9.49; O, 2.8. 

&*fc#!!30: $j-5, 10-~ [(1 ' , 3' -N-^*)-2-l*4S^]-15,20-— [(1', 3' -N-Z.3l)-2- 
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^-^{±55, 10, 15, 20-0(2-^$^) Phl#0.5j£, 10, 15, 20-0(2- 

^m^W^TH^/hWo inA3&7X&*i±SM=fWfc#;, ^-5, lo-~[(i', 3' 

-N-¥^)-2-0it^^]-15,20--[(l', 3' -N-£S)-2-BM»] Phi#EM&0.7^ o Mi&: 
160[(M-5Cl-) 5+ /5]o7C^^W: 3SitHl: C, 54.03; H, 4.95; CI, 18.12; Fe, 5.71; N, 17.19; 
&$8Ut: C, 53.79; H, 5.12; CI, 17.92; Fe, 5.99; N, 17.18„ 
10 ^M^J31: $c-5, 10--[(N-E?^)-4' -Pit P«]- 15 -(4' -¥^)-20-(*t^*^*) 

mwnwto mm.tfj&m&%zfefri%, frm&m, io--[4' -pthBSS]- i5-(4' 

15 *)-20-(*tl£S^) Phi#o.i5^;„ ^mtffhTO^io*^^^^, ft£i&Tift# 

24/hBto 4ISTI^at«¥^. ^M#^^50^7Kf , ^j5*aA0.3^H 

&%&TMt$7mn%k-5, io--[(n-¥^)-4' -mmm]-i5-(4' -t?^m-2o-(.m±m 

nMttHftfto.lE. ^bftit^K^, Ift*): 411 , 583 o Mit: 
20 243.3[(M-3Cl-) 3+ /3]o7Cl?##T: M^iK: C, 64.57; H, 4.09; CI, 12.71; Fe, 6.67; N, 10.04; 
O, 1.91;^$ijtft: C, 64.75; H, 4.04; CI, 12.17; Fe, 6.76; N, 10.09; O, 1.91 « 

£5£#'j32: ^-5, 10--[(N-¥S)-4 , -PttBSS]-15,20--(^^S) PhRftHitik 

tmm&ftm, #^tB£&5, io--[4' -Ptk©S]- 15, 20--(tt¥&m3£&) nhnfto.253;. 

mm^m. ij\\\m,7Km^xtmm=m.nm, &%&Tmw&$mvi-5, io--[(n-¥ 
30 my4' -Ptb^*]-i5, 20--(%mm3tm RhntiHm^o.22^0 %t\>?tmwmm, ^*>- 

412, 585., Mit: 244[(M-3Cl-) 3+ /3]o jtMfrffi: C, 62.99; H, 3.84; CI, 12.68; 

Fe, 6.66; N, 10.02; O, 3.81;^i!){t: C, 62.92; H, 3.71; CI, 13.13; Fe, 6.27; N, 10.12; O, 
3.85o 

£j&$!33: #c-5, 15--[(N-?S)-4' -nttl£g]-10-(4' -¥^S)-20-(^^*^S) 
35 nhnftH*L&M-£/£(&&5*;7) 
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I^PM- ffl*C'ttfiafT&&&#ft. #ffitU£fc5, 15-- [4' -Rtt^S]- 10-(4' -f 5j£ 

*)-20-(^^**») Pht#o.i7^;o ^7t?«#^io*^w^:)&4^ 4tlTt# 
SMfc#c. j^M^#IR^W&^TI§l*fc2/jNitt. #pASC7KI&ife&ftift=fC*kf*c, 

&3*£T28iS7KBP##c-5, 15--[(N-¥»)-4' -ntb^»]-10-(4' -¥*3£)-20-(X5f!g* 

nh^ = m&o.2^:c ^^h^it(7X^^, ^*) ; 411, 583 . mm-. 

243.3[(M-3Cl-) 3+ /3]c7C^^-W: Jirfc-ffi: C, 64.57; H, 4.09; CI, 12.71; Fe, 6.67; N, 10.04; 
10 O, 1.91;3feSKt: C, 65.2; H, 4.11; CI, 12.56; Fe, 6.34; N, 10.22; O, 1.57o 

g»ij34: ^-5,15--[(N-^*)-4 , -ntb^]-10,20--(Xlf^^) RbBt*Hjsl& 

15 trs^fe^^, ftiHitim, i5--[4' ^mm-io,2o--(%mm^m) 

IUti2/hBto iPA^TK^jlfiWHtC^, &K$LTM&&%m&-5, 15-~[(N-¥ 

*>4' -Rtt^^]-io, 20-- (%t^m^m *bm=m.ML0.27-&. ^M^mm, mm> 

20 412, 585o Mif : 244[(M-3Cl")3+/3]„ Ttlit^: C, 62.99; H, 3.84; CI, 12.68; 

Fe, 6.66; N, 10.02; O, 3.81;^$lHt: C, 62.59; H, 3.88; CI, 12.84; Fe, 6.66; N, 10.42; O, 
3.61o 

^M^J35: ^-5-[(N-^«)-4 , -nthB$*]-10-(4 , -¥*^)-15,20--(X#5**») Pb 

m#mwt. mm.inmjmf^^-m, fr^ms-v -w&my io-(4' -¥^S)-i5,2o- 
Rhf^o.os^;., ^Mti^^^ios^s*^^^, &&m.Tmm4'^ 

30 #cc 0ff#M-^^m^W^T[Hl^2/hWo ^PA^KRi^ilfi^Hmtt,^, 

^T^^7KBP#^-5-[(N-^S)-4' -BttB$^]-10-(4' -¥^S)-15,20--(^2^^) 
Phn^-Mik0.04^;o ^^7tit(7K^5^, *ft#)x 413, 585„ Mif : 365[(M-2Cl-) 2+ /2]o 
7C^7>liT: St£{I: C, 67.43; H, 4.02; CI, 8.85; Fe, 6.97; N, 8.74; O, 3.99;^ , iS!)^: C, 
68.13; H, 3.92; CI, 8.17; Fe, 6.54; N, 9.28; O, 3.96o 
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^»|J36: ^-5-[(N-^S)-4 , -Pttl!g*]-10-(*fH*^*)-15 5 20--(4'-^^) Pb 
5 iRt. ffitC^iaifSi^tt^^. #&tH£fc5-[4' -PttB»]- 10-(^»^^)- 15,20- 

-(4' -¥^s> pm#o.o4^;o &mmmmTiomftmw%i* , ^urmm^b 

ST^^7XBP#^-5-[(N-^S)-4' -nthl!$a]-10-(^*^S)-15 ) 20--(4' 
10 PhUft -M&0.025£o ^b^ig(7K«, tt*): 413, 584. Mig: 364[(M-2Cl")2+/2]o 
7C^^t/r: JIi&{S: C, 69.10; H, 4.29; CI, 8.87; Fe, 6.98; N, 8.76; O, 2.00;^fiJ^ : C, 
68.92; H, 4.39; CI, 8.53; Fe, 6.95; N, 9.09; O, 2. 12c 

^MM37: t£-5,10,15-H[(N->F^)-4' -fltti&S]- 20- (*f^^3^) RhBftlMSfclft 
^(^^9) 

15 S.lJ^-ntt^W^lTTOl^, ^MiPA3^^^¥^P6.7^nW. #T 

lTi£J£ft#^, #^tti*$5,10,15-H(4' -ntt^)- 20- nh#2.7^; 0 ^ 

M#7*ti^T50ii7b.k^, $BjbpAi.3&=mifc&» 0r#I^«tnWWTHl 

20 m^Ho j]u\m,7m£&mifi=m.ik t ik, «^ti^7Kbp?#i£-5,io,i5-h[(n-¥ 

^)_ 4 ' -n«*]-20-(*m»*S) nbnra*L&2.53;. ^h3tit(7K^^, 2**): 412, 
585» Mif: 183[(M-4Cl-) 4+ /4]c 7n|t#*>T: 3fiifc4I: C, 60.44; H, 3.92; CI, 16.22; Fe, 
6.39; N, 11.21; O, 1.83;»KI: C, 59.81; H, 3.73; CI, 17.28; Fe, 6.32; N, 10.95; O, 1.91c 

&»U38: f*c-5, 10--[(N-¥S)-2' -HttB»]-15-(4' - ¥ ^S)-20-(^^»^S) 
25 RM#H»^^^^I^10) 

s^j^-oH^STO^ItTO^, ^#PA3.0j£*tEp^«, 3^Xt^S^ 

¥@£*P6.7;£n»» ^m^*^^4'iPBlilMi^^B^4PS^. £A£T 

mnmm. mmfimmftcfettm, , io--[2* -mtB»]- is-(4' 

^M^TMWyKmn^s, io--[(N-W)-2' -i«S]-15-(4' -¥^^)-20-(^5S 

3^) PH# = H4b0.12^. %ftyt%(&m&, 410, 583 c Mif: 

243.3[(M-3Cl-) 3+ /3].7C*^l/f:51ife<t:C, 64.57; H, 4.09; CI, 12.71; Fe, 6.67; N, 10.04; 
35 O, 1.91;^l!K&: C, 64.05; H, 4.54; CI, 12.3 1; Fe, 6.76; N, 10.09; O, 1.97c 
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^»'J39: ^-5, 10--[(N-¥*)-2'-BttBg*]-15,20--(^S**) « = *t£fc 

mpjfnf^^m^som^K^, ^mxo.5^m.it^o ^iimsiiwwt 

[M2'hEtt. *PASC7K(&*&Mltt^M4fc$c, «£Tig£Map#$c-5, io-- [(N-^ 

10 411, 585. Mif : 244[(M-3Cl-) 3+ /3]» jtMftffi: C, 62.99; H, 3.84; CI, 12.68; 

Fe, 6.66; N, 10.02; O, 3.81;^$!KI: C, 63.1; H, 3.8; CI, 13.21; Fe, 6.32; N, 10.24; O, 
3.33. 

^MM40: $c-5, 15--[(N-¥S)-2' -l«S]-10-(2' 5£*)-20-(*#2^;$S) 

15 sA^i-nit^m^mm^mmm^, ^apa3.o^¥S^?m, 3-&m$^ 
mwmmo mnV}M4ffem&fti%, ftnmm, is--[2' -*mm- w 
24'bm. si^ti^j1i»¥^. mm^mmirsomftyk*, ^u^paoj^h 

20 *Mb#c. ^#M^*^fftI^T!il«2/>W. *pAtC7Kit*31*WH0.^, 

^k^t^tkbp^-s, i5--[(n-ef*)-2' -ttmm-io-w -t?3£m)-2o-(ttf£m 

%Zm) nh^HM^O.23^;. ^b7fcif(7.K$t$C , 1ft*): 410.5, 583 . Ml£: 
243.3[(M-3Cl-) 3+ /3].7U^^-|lf : ilife-ft: C, 64.57; H, 4.09; CI, 12.71; Fe, 6.67; N, 10.04; 
O, 1.91;SfciBHft: C, 65.11; H, 4.21; CI, 12.43; Fe, 6.21; N, 10.44; O, 1.60. 
25 £»!]41: ffe-5, 15-~[(N-? *>2' -PttHg«]-10, 20-~(*f?2^;£*) PM#H&& 

ftfel&feft'M, #-^tfc5£$5, 15-~[2' -Ptt^S]- 10, 20-H(%mm^) Phl#0.27^;. 

mffmrmmTsomftTk*, ^^pao.s^he^. mmm^m^n.Hmu^r 

0^2/jNffd-. iJPAS7KI^*3ia&<3H«t^, **ST^^tKBP#^-5, 15--[(N-¥ 

my2' -mmmyio, 2o--(%mm^m) owniofco.ii^. m\>m%(7kmm, ®*y. 

411, 587. Mif : 244[(M-3Cl") 3+ /3]. 7Uft##r: 51tk{I: C, 62.99; H, 3.84; CI, 12.68; 
35 Fe, 6.66; N, 10.02; O, 3.81;&$S8K£: C, 62.95; H, 3.88; CI, 12.48; Fe, 6.66; N, 10.24; O, 
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3.16o 

mffiM42: ^-5-[(N-^»)-2'-Ptt^»]-10-(4'-^^^)-15,20--(^^»^S) Pb 

mi. mutimmmfefti^, #mtB*$5-[2' -nmm- io-(4' -¥«)-i5,2o- 

Eft- £&£T3&#fct3;fiKm ^M#/^^50*?bK*, $j5iaAo.33£H*Ufc 

10 ST^^7KBP#^-5-[(N-¥*)-2' -Rfc|;Pj»]-10-(4' -?^)-15,20-Zl(^^^$S) 
Ph(#-illk0.022^; o ^^h7tit(7K^^, Ml*): 413, 585o Jtit: 365[(M-2Cl-)2 + /2]„ 
^M#'J43: ^-5-[(N-^^)-2'-PthBSS]-10-(X>t^^)-15 ) 20-Z:(4'-¥^S) «h 

w^m. mutfmTtem&ft'M, i^m^s-p' -vitv&m- io-(*if»**)-i5,2o- 

20 K£TlI^7KgP#ffc-5-[(N-¥g)-2' -PttPS*]-10-(^S**)-15,20--(4' 

PM#-«t&0.03^c ^7ti^(7K^^, 411, 586o Mif: 364[(M-2Cl-) 2+ /2Jo 

£»'J44: ^-S.lO.lS-HtCN-^^^'-Pttlg^^O-C^*^) nHWMLltt 
^(^^13) 

tfmmfefri^, ^^^^5,10,15-^(2' -atmm- 20- (ttmm^m ^13^. mm 
mmrmm^5om^7K^, mmM\i.3^=mt^ mnm^^.%%m&ym 

S!K2/hW. iPAS7j<l&*i±Sft=&tt.4sfc, ^*^T^^7KBP#^-5,10,15-H[(N-f 
30 S)-2' -Ptti^S]- 20- Ph^0m&2.8^c ^h^fcif (ZK^^, 409, 

585 o Mie: 183[(M-4Cl") 4+ /4]o 

£M#ij45: $c-5, 10--[(N-¥S)-3' -PttBSS]-15-(4' -¥^»)-20-(^**S) 
Ph^HM&W^(^^5tl4) 
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5 tEM^-rmwymnvk-s, io--[(n-ep*>3' -ntti&a]-i5-(4' -^^s>-20-(^^^ 

^S) nh(#Htl it 0.15^o ^^^iit(7K^^, ^*): 411, 585 = Mit: 
243.3[(M-3Cl-) 3+ /3]o 

^W!)46: fc-5, 10--[(N-¥*)-3'-PttP^*]-15,20--(X#^^*) n}>l#Hm& 
6^^(^^14) 

4ri£J&*i#M, ^^m^5, 10-~[3' -BttiJ£S]-15,20--(X>f^^») 

'mmn^^so^?^, mmi)nAo.5% l =m,ik < &i° mnmi$w&%,*%MU&T 
is wm'brt. m\m7m£;i±mM=Utt>%k, ^n^rm^mm^-s, io--[(n-¥ 

m)-3' -ntbR$S]-i5, 20--(^2*^S) nhftttHtC&o.M^. ^Hftit(7Kv#^ 

411, 585. Mlt: 244.[(M-3Cl-) 3+ /3]o 

mmW: tfc-5, 15--[(N-¥»)-3' -PfctB$^]-10-(2' - ¥ **)-20-(3*^3^) 

20 5.4^3-nttPSS¥^^i?|-M^^, ^^j]nA3.o^xt¥S^¥if, 3^:^** 
¥^P6.7^nttB&o ;/T#M^tl^^^^iP^lHlM.i''hW^j§^iPS^o 

i^u. fflm^itif^tt7>^» ^^tH^5, i5--[3' -mrnrn- w 

&J*£T2SJS*RPf##c-5, 15--[(N-«)-3' 4«S]-10-(4' -Ej3^S)-20-(*jfI» 
^S) Ph#Htt0.27^. ^^^if(7K^m, ^^): 411, 583 . Mi^: 
243.3[(M-3Cl-) 3+ /3]o 

^»ij48: ^-5, 15--[(N-¥S)-3'-Pl;tP^S]-10, 20-~(^S*^) 
30 B^^(^^^15) 

tmmfeft®, ftn&ms, i5--[3' -«^]- io, 2o--(tt%m%m 

30 
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*)-3' -ntt^*]-io, 20--(%t^m^m nH»H*Cito.i6j£. *^HKzK»«t. 

411, 585 o Mit: 244[(M-3Cl-) 3+ /3]o 

^-5-[(N-¥»)-3'-PtbB$»]-10-(4'-^^*)-15,20--(^^S^*) Ph 
5 *-ft&6*J^(^^^16) 

mwm&. mm,ifimfT&m&$-i%, -b^mm-p' -ntt^^]- io-(4* -¥^^>is,2o- 

*ST^^7KBPf#^-5-[(N-¥*)-3' -«*]-10-(4' -^^^)-15,20--(^S^) 
BH#— H4t0.032^£. *^A1»(ZK**» 411, 585» Mit: 365[(M-2Cl-)2+/2]o 

£»!]50: ^-5-[(N-¥S)-3 , -BtbB£*]-10-(^*^S)-15,20--(4'-¥^S) Oh 

15 B»-«t4bW^(Sfttl^i6) 

nmm* mutfmftfej&fefrm, fr-Rmm-w -nmm- io-(*ms^»)-i5,2o- 

-(4' -¥^S)0.043£. ^tfnh^^FlO*^?^^, ^MT^#24/jNBfc' & 

20 KST&#i±Sm¥*t ^Mf/^W^SO^TK^, $j5inAo.5:£H*Mfc!5lc. ft 

&*BP#*fc-5-[(N-*F&)-3' -Bkt^^]-10-(^5^^^)-15 ) 20--(4' PH#— 
«t£k0.043&o «^^6HK*»*» 411. 586c Mit: 364[(M-2Cl")2+/2]o 

£»!]51: ^-5,10,15-H[(N-¥^)-3'-BttB$S]-20-(^S^) nM#0*4feM 
25 £-/£(g£#l5Sl7) 

SJ^-Pftl^TO^l^Rit't', ^iPA3«^S^¥^6.7«kn&. #t 

tjte&feft-m, #]S5tH£&5,10,15-H(3' -Utii)- 20- PhW3^o 

30 ffiftfmmTsomftx.*, &jginAi.3$;HiMbfc. mnm&w&n.H&iu&T® 

iJta'M. JqA&^*ft*MH*Mfc#, ^*ST3R*|I*BP»ffe-5,10,15-H[(N-¥ 
S)-3' -nftigai]- 20- «FiE».5^= ###itl(3K»?fc. 410, 

585 o Mif: 183[(M-4Cl-) 4+ /4]o 

&M#!)52: 0c-5, 10- ~[(4' -C-«^^S)-^]-15,20--[(4' -N-«^*|^)- 
35 ^] nmfftitf&imtf!^) 
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14]&(4' -C-«^^^)-^^H, 14^(4' -N-*^M)-*^I^-^6.75fePtfc^M^- 
ffi80%M^P20%?S?!ft#!^&^8$tt#^, #^!±i5, 10- ~[(4' -C-Wm 

»)-^S]-i5,2o--[(4' -N-«^srs)-^S] phB**o.5i£. imnm^m^som^m 
it&, ^%^.-rmwwmmm-5, io- -[(4' -c-^$§S)-^]-i5,2o--[(4' -n- 

Pht^0.45^o Mit: 1321[(M-Fe+3H) + /l]o 
(4' -N-^;$!^)-;£^g£^J&W#MPasetto, P.^A^ J. Chem. Soc, Chem. 
Commun. 2001, 81-82 4* "Synthesis of hydrolytically stable porphyrin C- and 
10 S-glycoconjugates in high yields" 4 1 JF#J-« 

mmms3 : 10- -[(4' -c-t^iS)-$s]-i5,2o--[(4' -o-Mwmmy 

14^(4' -C-^fiS)-$¥I, 14^(4' -0-«^$|*)-^^M-^6.7^;Pfctn&M^ 
15 ffi80%m^P20%?®fi<}M^-^3a ? ffii^li^^, #^tB5, 10- ~[(4' -C-flj^H 

15,20- -[(4' -o-mm%%m-^m ^moAi^,. izmnnhmm^somft^ 

&ik&, &%&TMn^mnm%k-5, 10- -[(4' -c-«^«rS)-^*]-i5,2o--[(4' 

-0-«$t^)-3lj£ft] Bhl#0.42^;. 1323[(M-Fe+3H) + /l]o 
20 (4' -O-^^)-^^#Jl^^#MPasett0, P.^A£ J. Chem. Soc, Chem. 

Commun. 2001, 81-82 4" "Synthesis of hydrolytically stable porphyrin C- and 
S-glycoconjugates in high yields" 4 1 JF BtJ-n 

&5£#!j54: &-5, 10- -[(4' -O-^^MS)-^*]-15,20--[(4' 

25 14j£(4' -0-IfiS)-$¥I, 14j£(4' -N-^$f»)-^¥S£^6.7j£Rttn&M£- 

mwvoi&m^ov^mm&izmmifemfeft^, ^^tus, 10- -[(4' -o-«^n 
*)-^*3-i5,2o--[(4' -n-m^mm-itm phB^o.6^o immmm^ sv&ft^m 

4", iPA3^-Ett,^« ^^M^^mnW^TtU^hN-c il^J±JI6<J-«C 
30 tt$c, £££T&#¥B*BP^&-5, 10- ~[(4' -O-«^H^)-^]-15,20--[(4' -N- 
IB^tf PhR^0.55^;o Mif : 1325[(M-Fe+3H) + /l]o 

£«!)55: M-5, 10, 15, 2O-0[(N--Z,ZlI^Ep8ig)-2' -flltig^] nHWM^ 

10.7^2-nttB$*¥Sf^l^^4 , > ^j5*RA6.7^Bl:tn&o 

35 An&lsl«i>hltt&B#*li££$fi. «ST«^. ffl&ffii£*ri£JI£&#ft, ft 
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^tJB5, 10, 15, 20-H(2-Rtt:BSS) nhf#3.5^o fE3.5^5, 10, 15, 2O-0(2-Pltl!£S) «h 

iiMfWrTO, **^T^7j<BPf#IA-5, 10, 15, 2O-0[(N--Z ) -Sf#.^ 
5 H*)-2' -DtfcB»] PM#3^1. ^if: 271(M 4+ /4). 

^»J56: &-5, 10, 15, 2O-0[(N-5'-B»S)-2' -PttP»] RbBftlttl^&(^ 

5*1) 

lo^^-PitPMW^iTi-TOt 1 , ^^ipA6.7^PtbR&o flffSM-^&S*!* 

10 ^tti5, 10, 15, 2O-0(2-BttPSS) PbB^3.5^ 0 }E3.53£5, 10, 15, 2O-0(2-PltP£S) Rb 

— M.^, &M£TMW7kWm®i-5, 10, 15, 2O-0[(N-5'-P«S)-2' -RttPg^] Pb 
H^2.7^c Mig: 236(M 4+ /4)« 
15 &M#ij57: f£-5, 10, 15, 2O-0[(N- (N-Z^^-J®;^) -2' -PfctB»] 

loj^-nim^mm^mmm*, #^nA6.7»p&., mnm&®&&*%'¥ 

^tH5, 10, 15, 2O-0(2-P|:t^) PbBft3.55£<, ^3.5^5, 10, 15, 20-E(2-Ptt«^^) Rb 

iii±lW-ft{k^, &M&TM&7mmW-5, 10, 15, 20-E3[(N- (N-Z^Zl- 
iS)-2' -PttPSS) RhBfcte^o Mit: 304(M 4+ /4) o 

dna mmDKAmfe*%wM-n^fr?$im.itmm, ^mmmmm 

HlJt^K^fflCT-DNA^S, 10--[(N-¥*)-4' -PttP£*]-15, 20--(4' 
30 £«ij59, Rh^W^^tlW^ 

^#!il: ^-5, 10, 15, 2O-0[(N-If B'^)-2' -PttPSS] RbiMfC&^Jltt 
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* n, w mis® *r c ffl nMYVgmfiiAmmMttWM* m m^mm&mm 

5 

^ik#02: 15-— [(N-^^)-2' -BtfcPS*]-10, 20-~(2' PhH$H0, 

S^/i^^^^Jft^lt^-S, 15-~[(N-¥*)-2' -PttP$S]-10, 20-Zl(2' nh 

MStt^^, &m$i.m?\ 
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R 


R' 


R" 


R"' 


K(iE^B¥/7jC) 


i 


OH 


Me 


Me 


PyMe+ 


>2500 


2 


OH 


Me 


PyMe+ 


PyMe+ 


7.23 


3 


OH 


PyMe+ 


Me 


PyMe+ 


16.5 


4 


OH 


OH 


PyMe+ 


PyMe+ 


4.02 


5 


OH 


PyMe+ 


OH 


PyMe+ 


6.25 


6 


OH 


OH 


OH 


PyMe+ 


>2500 


7 


Me 


Me 


PyMe+ 


PyMe+ 


>100 


8 


Me 


PyMe+ 


Me 


PyMe+ 


38.5 
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tffc fl£ Nt II 



mum 



o.e 




351 401 451 501 551 501 651 



fcfc-fc ( nm) 

s l 
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